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COST* COMPARISONS OF DELIVERY MODE OPTIONS 


i 

MISSION SET (6 CASES) 

6. SATURN 
DUAL PROBE 
ORBITER 

1 

873.7 

848.2 

889.1 

177.9 

98.0 

98.0 

1051.6 

946.2 

987.1 

5. OUTER PLANET 
DUAL PROBE 
FLYBY 

622.1 

600.1 

731.3 

175.2 

104.0 

98.0 

797.3 
704.1 

829.3 

4. MERCURY 
ELLIPTICAL 
ORBITER 

198.0 

259.2 

257.2 

148.7 

79.0 

98.0 

346.7 

338.2 

355.2 

3. MAIN-BELT 
ASTEROID 
RENDEZVOUS 

352.8 

420.2 

607.6 

171.0 
98.0 

367.0 

523.8 

518.2 

974.6 


2. COMET 
TEMPEL-2 
RENDEZVOUS 

355.3 

434.0 

460.0 

159.6 

98.0 

98.0 

514.9 

532.0 

558.0 


1. NEAR-EARTH 
ASTEROID 
RENDEZVOUS 

127.8 

311.5 

385.4 

o o 

^ CO 

VO Oi LO 

t— • ro 

289.5 

409.5 
752.4 

DELIVERY 

OPTION 

SEPS 
B.BASE 
B. PARITY 

SEPS 
B.BASE 
B. PARITY 

SEPS 
B.BASE 
B. PARITY 


COST 

CATEGORY 

PROJECT 

TRANSPOR- 

TATION 

TOTAL 




FY'82 Millions of Dollars 
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RELATIVE TO BALLISTIC BASELINE OPTION 


\ The six Missions selected for detailed analysis are representative of a broad scope In solar 
system exploration. ^Included are two asteroid missions* a short-period comet mission, an Inner 
planet mission and two outer planet missions. The mission objectives encompass the spectrum from 
f^ltlal exploration to Intense Investigation, and thus are typical of the kinds of missions, under 
consideration for the 1985 to 2000 time frame. , 






















MISSION SEi 



The main parameter of the study driving the trade-off analysis is flight mode implementation 
as represented through the choice of propulsion systems selected for performing the mission. 
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PROPULSION OPTIONS 



SPACE-STORABLE LIQUID (2 and 3 stages) 
SEPS (cofnet and asteroid rendezvous) 
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existing designs: Viking Orbiter, Voyager, Galileo 

pre-Phase A design studies: LPO, HFTR, HIM, Outer Planets 
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OOA: On-orbit assembly of three wide-body Centaurs 













A basic guideline for the Near Earth Asteroid Rendezvous missions is to make maximum use of 
residual hardware and existing designs in order to achieve an as-low-as-practical project cost. 
Possible sources for components which satisfy this requirement are listed on the facing page. 
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LAUNCH CAPABILITY (0 C 3 in km^sec^) 3423 ((39.0) 3210 (073.O) 3840 (061.2) 
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total post-launch impulse has increased dramatically to 8.7 km/sec. Retaining parity in the 
spacecraft (728 kg), three space-storable retro stages are used to meet this impulse demand. The 
resulting payload configuration weighs 18,340 kg and requires three Centaurs (WB) and four Shuttle 
launches to reach a Cj of 20 km^/sec^I This extreme solution to performance requirements of multi- 
asteroid missions aptly illustrates the suitability of the low-thrust SEPS option. 
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The engineering subsystems for the Main-Belt Asteroid Rendezvous case are the same as those 
used for the Comet Temple 2 Rendezvous. The main differences between the two cases are that the 
science payloads are somewhat different and the chemical propulsion systems for the ballistic 
options are sized differently. These differences will impact the hardware development costs 
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MAIN-BELT ASTEROID RENDEZVOUS COST ESTIMATES 



TOTAL COST* $ 623. 8H $ 518. 2M $ 974. 6M 
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The most significant energy requirement Is the launch C3 which Is increased to 43.5 kraJ/sec* 
Even so the Centaur (WB) upper stage provides a comfortable launch margin of 1255 kg. 
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SATURN DUAL PROBE ORBITER MISSION DEFINITION 
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Subsystems for the Saturn Orbiter with Dual Probes spacecraft were derived directly from the 
innovative spacecraft design of the Outer Planets Study. The subsystems are essentially the same 
as those for the Uranus/Neptune Flyby case except that the hydrazine propulsion subsystem is not 
included in the two baseline options. 
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SATURN DUAL PROBE ORBITER COSTING CONSIDERATIONS 
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Cost estimates for the Saturn Orbiter with Dual Probes case are presented on the facing 
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SATURN DUAL PROBE ORBITER COST ESTIMATES 
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TOTAL COST* $1051. 6M $ 946. 2M $ 987. IM 


